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, ( Nadler [8], Papageor-
giou [9]) ( 2 )
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, $N$ , $\mathbb{R}$
. , $A$ , $1_{A}$ $A$
, :
$1_{A}=\{\begin{array}{ll}1 (x\in A) ;0 (x\not\in A).\end{array}$
$X$ . , $x$ , $X$
$[0,1]$ . $A$ $X$ . ,
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(X) $X$ . ,
$X$ , $x$ (X) . $F$ $X$
. , $x\in X$ , $Fx\in \mathfrak{F}(X)$ , $F$
$X\cross X$ $[0,1]$ 2 .
, $X$ $F$ $X\cross Xarrow[0,1]$ 2
, $x\in X$ , $F(x, \cdot)\in S(X)$ $x$ $F$
. , $F(x, \cdot)\in ff(X)$ $\alpha-$ $[Fx]_{\alpha}$
. ,
$[Fx]_{\alpha}=\{y\in X : F(x, y)\geq\alpha\}$
.
(X, $d$) . , $X$
$C\mathcal{B}(X)$ . $x\in X$ , $K\in C\mathcal{B}(X)$ .
, $x$ $K$ $d(x, K)$ :
$d(x, K)= \inf\{d(x, y) : y\in K\}$
,
$d(x, K)=0\Leftrightarrow x\in K$
. , $\{K_{n}\}$ $C\mathcal{B}(X)$ ,
$\lim_{narrow\infty}d(x, K_{n})=0\Leftrightarrow\exists x_{n}\in K_{n}$ s.t. $\lim_{narrow\infty}d(x, x_{n})=0$
. $K_{1},$ $K_{2}\in C\mathcal{B}(X)$ . ,
$C\mathcal{B}(X)$ $H(K_{1}, K_{2})$ :
$H(K_{1}, K_{2})= \max\{\sup_{u\in K_{1}}d(u, K_{2}),\sup_{v\in K_{2}}d(v, K_{1})\}$
$H$ . , ( [13]
) :
$x\in K_{1}\Rightarrow d(x, K_{2})\leq H(K_{1}, K_{2})$
$X$ , $T$ $X$ , $x\in X$
, $Tx\subset X$ $Tx\neq\emptyset$ . , $x_{0}\in Tx_{0}$
$x_{0}\in X$ $T$ . $F$ $X$ . ,
$F(x_{0},x_{0})=1$ $x_{0}\in X$ $F$ . $T$ $x$
. $X$ :
$F(x, y)=1_{Tx}(y)$ $(\forall x, y\in X)$
,
2






3.1 (Nadler [8]) (X, $d$) , $T$ $X$ $C\mathcal{B}(X)$
. , $r\in[0,1$ ) $x,$ $y\in X$
$H(Tx, Ty)\leq d(x, y)$ , $x_{0}\in Tx_{0}$ $x_{0}\in X$
.
, Papageorgiou [9] :
3.2 (Papageougiou [9])(X, $d$) , $T$ $X$ $C\mathcal{B}(X)$
. $k:\mathbb{R}_{+}^{3}arrow \mathbb{R}$ (1), (2)
:
(1) $\forall p,q\in \mathbb{R}_{+}^{3},$ $p\leq q\Rightarrow k(p)\leq k(q)$ ;
(2) $\exists r\in\cdot[0,1$ ) s.t. $k(t, t, t)\leq rt(\forall t\geq 0)$
, $x,$ $y\in x$ $H(Tx, Ty)\leq k(d(x, y),$ $d(x,Tx),$ $d(y, Ty))$
, $x_{0}\in Tx_{0}$ $x_{0}\in X$ .
, Heilpern [5]
:
3.3 (Heilpern [5]) (X, d) , $F$ $X$
. , $r\in[0,1$ ) $x,$ $y\in X$ $D(Fx, Fy)\leq$
$d(x, y)$ , $F(x_{0},x_{0})=1$ $x_{0}\in X$ .
,
$D(Fx, Fy)= \sup_{\alpha\in[0,1]}H([Fx]_{\alpha}, [Fy]_{\alpha})$ .
, ( [6, 10, 11]),
, Lee [$7|$ :
3
3.4 (Lee et al. [7]) (X, d) , $F$ $x\in$ , $[Fx]_{1}$
$C\mathcal{B}(X)$ $X$ . , $a_{1},$ $a_{2},$ $a_{3},$ $a_{4},$ $a_{5}\geq 0$
$a_{1}+a_{2}+a_{3}+a_{4}+a_{5}<1$ $a_{3}\geq a_{4}$ . ,
$u_{0}\in X$ $u_{1}\in[Fu_{0}]_{1}$ $v_{0}\in X$ , $v_{1}\in[Fv_{0}]_{1}$
$d(u_{1}, v_{1})\leq a_{1}d(u_{0}, u_{1})+a_{2}d(v_{0}, v_{1})+a_{3}d(u_{1}, v_{0})+a_{4}d(u_{0}, v_{1})+a_{5}d(u_{0}, v_{0})$






4.1 ( - [1]) (X, $d$) , $F$ $X$
. , $f$ : $Xarrow(-\infty, \infty$] proper $(\Leftrightarrow$
$\{x\in X : f(x)<\infty\}\neq\emptyset)$ . , $x\in X$
$y\in X$ $(*)F(x, y)=1$ $f(y)+d(x, y)\leq f(x)$




staightforward . , $f$ ( ) ,
, [2] ,
:
4.2 ( - [2])(X, , $F$ $X$
. , $f$ : $Xarrow(-\infty,$ $\infty|$ proper .
, $x\in X$ $y\in X$ $(*)F(x,y)=1$
$f(y)+d(x, y)\leq f(x)$ , $F(z, z)\neq 1$ $z\in X$
, $(**)$ $\inf_{x\in X}\{d(x, z)+d(x, [Fx]_{1})\}>0$ , $F(x_{0}, x_{0})=1$
$x_{0}\in X$ .
42 $(**)$ $f$ ( ) .
,
4
. , ( - [2]
) :
4.3 (X, d) , $F$ $x\in$ , $[Fx]_{1}$ $C\mathcal{B}(X)$
$X$ . , $f$ : $xarrow(-\infty$ , oo]
proper . , $r\in[0,1$ ) $x\in X$
$y\in[Fx]_{1}$ $d(y, y_{0})\leq rd(x, y)$ $y_{0}$ ,
$F(z, z)\neq 1$ $z\in X$ , $\inf_{x\in X}\{d(x, z)+d(x, [Fx]_{1})\}>0$
, $F(x_{0},x_{0})=1$ $x_{0}\in X$ . ,
$\in X$ , $F$ $X$
$\{u_{n}\}$ , :
$r_{r<r_{1}<1}$ $r_{1}$ , $u_{n-1}$ $u_{n}$
$S_{n}=\{u\in X:r_{1}d(u_{n-1}, u)\leq d(d(u_{n-1}, [Fu_{n-1}]_{1}), d(u, [Fu]_{1})\leq rd(\tau h-1, u)\}$
$S_{n}$ , $S_{n}=\emptyset$ ,
$u_{n-1}$ $F$ .
, 42 3.4 .
42 3.4 ( ) $x\in X$ . $F(x, x)\neq 1$
$x\not\in[Fx]_{1}$ . $r= \frac{a_{1}+a_{4}+a_{5}}{1-a_{2}+a_{4}}$ , $r_{1}$ $r<r_{1}<1$
. , $r_{1}d(x, y)\leq d(x, [Fx]_{1})$ $y\in[Fx]_{1}$ .
, $y$ $d(y, y_{0})\leq rd(x, y)$ $y_{0}\in[Fx]_{1}$ .
$d(y, [Fy]_{1})\leq rd(x, y)$ . , $X$ $f$






, $F(z, z)\neq 1$ $z\in X$ ,
$\inf_{x\in}\{d(x, z)+d(x, [Fx]_{1})\}>0$
. , $d(x_{n}, z)+d(x_{n}, [Fx_{n}]_{1})arrow 0$
$x_{n}\in X$ , $d(x_{n}, z)arrow 0$ $d(z, y_{n})arrow 0$
$y_{n}\in[Fx_{n}]_{1}$ . , $y_{n}$ $d(y_{n}, z_{n})\leq rd(x_{n}, z)$
$z_{n}\in[Fz]_{1}$ .
$d(z, [Fz]_{1})$ $\leq$ $d(z, z_{n})\leq d(z, y_{n})+d(y_{n}, z_{n})$
$\leq$ $d(z, y_{n})+rd(x_{n}, z)arrow 0$
$d(z, [Fz]_{1})=0$ , $F(z, z)=1$ . .
, 4.2 $F(x_{0}, x_{0})=1$ $x_{0}\in X$ .
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